Only a small percentage of the heterotrophic bacteria encountered in water distribution systems are identifiable, because many of these organisms fail to grow on the conventional media used for biochemical characterization. Organisms that would not subculture from the same standard plate count agar used for initial isolation were sucessfully subcultured on a low-nutrient medium, R3A. These cultures were then inoculated to a modified O/F base medium containing specific substrates. This, combined with a lower incubation temperature (30°C), increased the enzymatic activity of many of the organisms. These reactions established a groundwork for tentative taxonomy.
The heterotrophic plate count has often been used as a supplemental indicator of water treatment effectiveness and of the general microbial quality of drinking water. Because the majority of bacteria isolated from the heterotrophic bacterial population fail to grow when subcultured to a conventional medium (9) , they cannot be identified. The purpose of this investigation was to biochemically characterize representative, nonclassifiable, heterotrophic gramnegative bacteria isolated from a municipal water supply. After these organisms were initially isolated on standard plate count agar (SPCA) (1) , the use of R3A medium (9) allowed for their continued propagation. Hugh and Leifson recovered on SPCA. Colonies from the SPCA were subcultured to fresh SPCA plates for purification and also to a new medium, R3A, used for subculturing dysgonic bacteria from potable water. Almost 85% of the subcultures on the fresh SPCA plates failed to grow; this necessitated picking subcultured colonies of each isolate from the R3A plates to R3A slants for further analyses. Subcultures from the R3A slants were inoculated into O/F-glucose medium, in pairs, contained in borosilicate glass to avoid alkali leaching and pH alterations. After figure) , glucose fermenters; category 2 (category II in figure) , glucose oxidizers; and category 3 (category III in figure) , glucose nonoxidizers. Organisms in categories 1 and 2 were again cultured with the use of conventional procedures (API-20E system; Analytab Products, Plainview, N.Y.) and identified. Tables   Table   1 and 2) 3)
(see (see (see Table Table Table  4 To detect urease reactions, a solution of 2.0 g of urea plus 0.012 g of phenol red in 10 ml of distilled water was prepared and filter sterilized through a membrane (pore size, 0.2 ,um). A 90-ml portion of the O/F base medium was prepared with 1.5 g of agar; the pH was adjusted to 6.9. After autoclaving, the medium was cooled to between 50 and 55°C, and 10 ml of sterile urea was added aseptically; the medium was then distributed into slants in sterile tubes (13 by 100 mm) with permeable-membrane caps.
The medium for testing motility reactions was prepared by Weaver ( Weaver ( Amino acids Ornithine agar plates were prepared with R3A base medium containing 0.5% NaCl to prevent hemolysis of erythrocytes. Procedures and reagents used to detect by-products and staining techniques have been described previously (2, 4, 8, 10) . For isolates that appeared as tiny blue colonies on eosin methylene blue agar (11), a DNA transformation was performed to a competent auxotroph of Acinetobacter calcoaceticus (2, 7) to verify their tentative identification as A. calcoaceticus.
RESULTS
When the 100 isolates were subcultured to SPCA, only 15 grew; however, all 100 isolates, including the 85 that did not grow on SPCA, were successfully subcultured to R3A medium.
The 15 isolates that did grow on SPCA were readily identified by available taxonomic schema. Of the 15, 9 were identified as Pseudomonas spp.; the others were Aeromonas hydrophila, A. calcoaceticus, Serratia marcescens, Chromobacter violaceum, Klebsiella pneumoniae, and Enterobacter cloacae.
Of the 85 isolates (category 3) subcultured to R3A, 48 could not be kept viable. Therefore, only the 37 that survived repeated subcultivation on R3A medium were examined further. These isolates did not grow on an API-20E system.
A growth medium was needed to which specific substrates could be added to test the metabolic activities of the different bacterial isolates. The R3A medium was not suitable, because growth in this medium resulted in the production of excess alkaline end products and the formation of a precipitate from tetrazolium. Although all the isolates could not grow on MacConkey agar, some could, and it could thus be used to separate strains by using the plan of glucose utilization described by Weaver (12) , the MacConkey growth-no growth test, and the oxidase reaction. Why some isolates would not subculture to SPCA but would grow on the selective MacConkey agar is not known.
Of the numerous media tested, only O/F medium supported growth of category 3 isolates. Because the O/F medium could be easily modified to test the metabolic activity of the isolates in different substrates, it was used as the base medium for the various biochemical tests.
Although some of the isolates were able to oxidize glucose at 30°C, none carried out this reaction at 35°C (Fig. 1) . Increased enzymatic activity at lower incubation temperatures has been observed previously (5) . Based on this activity at a lower temperature, a taxonomic outline patterned after the one developed by Weaver (12) was developed to characterize these isolates with the use of other base Test  1  5  6  9"  14  21  25  26  29  34  36  47  52  58 Weaver ( media. The breakdown of the 37 isolates according to the schema proposed by Weaver is outlined in Fig. 2 .
Once the isolates were separated into five groups in this general plan, each group was examined for more specific metabolic reactions by using various substrates in O/F base medium. The first two isolates examined (Fig. 2, group A) were glucose oxidizers that grew on MacConkey agar and were oxidase positive. No oxidation was observed at 35°C; at 30°C, however, glucose, mannitol, sucrose, and maltose were oxidized (Table 1) . For all other biochemical reactions, no growth was observed when conventional or commercially prepared media were used for these two isolates. The base media (essentially O/F base without the indicator but containing specific substrates) supported growth of the isolates; this in turn allowed expression of nitrate and nitrite reduction, decarboxylation, and dihydrolation as well as motility determination (Table 2) . Additional biochemical tests selected from Methods for Numerical Taxonomy (3) are included here and in the remaining tables as complementary reactions.
Biochemical reactions for the five isolates that oxidized glucose and were MacConkey negative and oxidase positive are listed in Table 3 . These organisms fit the Weaver plan (12) for group B members. Reactions for these were obtained with the use of the O/F base medium and a lower (30°C) incubation temperature. All five of the yellow-pigmented organisms oxidized xylose and lacked motility. The majority of the isolates gave alkaline reactions on mannitol, lactose, sucrose, and maltose. Reduction, decarboxylation, and dihydrolation reactions varied among the isolates. Table 4 lists the four isolates that did not utilize glucose even at the lower temperature of 30°C. These organisms grew on commercially prepared MacConkey agar (Difco), were oxidase positive, and fit the Weaver plan (12) for group C. The four isolates, with few exceptions, showed consistent reduction and hydrolysis patterns. They hydrolyzed hippurate and failed to hydrolyze the other substrates. No definite pattern was observed for the amino acids. They gave negative reactions for indole and DNase and were motile.
The 12 isolates of group D (Table 5) were characterized with the use of the modified medium containing the specific substrates and incubation at 30°C. Two of the isolates were gram-negative diplococci, which were nonreactive with the API-20E system and showed a distinct colonial morphology (tiny blue) on eosin methylene blue agar (11) . A DNA transformation was completed to a competent auxotroph of A. calcoaceticus (2, 7) . This reaction enabled positive identification of the two isolates (no. 22 and 23) as A. calcoaceticus. Although A. calcoaceticus ordinarily subcultures to SPCA, neither isolate in question subcultured to SPCA (nor API-20E), but both were recovered on R3A medium. Use of the modified base medium and lower incubation temperature allowed for their biochemical characterization. The remaining 10 nonmotile gram-negative organisms showed inconsistent biochemical patterns. 50, 1985 DISCUSSION Bacteria that were recovered from drinking water and that could not be identified because they failed to grow in most commercially prepared media grew on R3A medium; they had been lost when subcultured to SPCA. Growth or lack of growth on MacConkey agar, along with the oxidase reaction and ability to utilize glucose, permitted taxonomic separation by the plan of Weaver (12) . Growth in O/F base medium, modified by addition of specific substrates and incubation at 30°C rather than at 35°C, allowed further expression of their metabolic characteristics.
These reactions thus establish a groundwork for the taxonomic characterization of these dysgonic isolates from drinking water samples. The findings emphasize the variety of metabolic types of heterotrophic bacteria encountered in drinking water. Identification of these organisms is a tedious task; the value of the results must be weighed against the fact that any potential risk posed by their presence in potable water is unknown at present.
